Impaired intracellular signal transduction via cyclic AMP contributes to cerebral vasospasm in rats with subarachnoid hemorrhage.
No drug can completely prevent vasospasm after subarachnoid hemorrhage. Impaired intracellular signal transduction by cyclic nucleotides might be involved. We investigated effects of intravenous isoproterenol and NKH477 on cerebral blood flow in rats with or without intracisternal injection of autologous blood one week previously. In controls without hemorrhage, isoproterenol at 0.01, 0.1, 1, and 10 mg kg(-1) min(-1) increased cerebral blood flow by 1.2%+/-9.5%, 19.7%+/-12.8%, 46.8%+/-23.5%, and 63.8%+/-32.9% respectively; 10mg kg(-1) min(-1) of isoproterenol increased systemic blood pressure by 66.6%+/-58.1%, while other doses decreased blood pressure. In the subarachnoid hemorrhage group, isoproterenol increased cerebral blood flow by -20.0%+/-6.5%, -7.6%+/-8.7%, 8.2%+/-8.8%, and 35.9%+/-83.1% respectively; 10 mg kg(-1) min(-1) of isoproterenol increased systemic blood pressure by 68.8%+/-79.5%, while other doses decreased blood pressure. In controls, NKH477 at 3, 10, and 30 mg kg(-1) increased cerebral blood flow by 2.3%+/-3.6%, 14.4%+/-7.0%, and 50.7%+/-14.6%, respectively; in the subarachnoid hemorrhage group, NKH477 changed cerebral blood flow by -1.3%+/-2.4%, 4.6%+/-2.8%, and -12.6%+/-10.8% (not significant difference from controls). NKH477 at 30 mg kg(-1) min(-1) decreased systemic blood pressure in both groups, but the effect in the hemorrhage group was greater. Either isoproterenol or NKH477 at appropriate doses can increase cerebral blood flow in vasospasm following subarachnoid hemorrhage without decreasing blood pressure.